acceptance problems may of" course be raced by new reactors built on a government site as well, but these may be less than those that might face the use of existing facilities.
Advanced Light-Water Reactors (ALWRs). A number of advanced light-water reactors (ALWRs) are being developed in the United States and overseas, to meet future nuclear power needs. Their goal is to reduce cost and improve safety compared to previous LWR designs. Some are evolutionary approaches conceptually similar to existing designs; others would make a greater departure from existing designs in order to emphasize the concept of passive safety. The System-80+ reactor developed by ABB-Combustion Engineering, a follow-on to the System-80, is designed for a full core of MOX fuel; other designs could be modified to handle full-MOX cores. Some of these designs, including the System-80+, are well along in the process of design review by the Nuclear Regulatory Commission. Although these designs may have significant advantages for power production, they would not process plutonium any faster, per unit of power produced, than existing reactors.
Modular High-Temperature  Gas-Cooled  Reactor  (MHTGRs). The
modular high-temperature gas-cooled reactor (MHTGR) is cooled by high-temperature helium and moderated by the graphite blocks that form its core structure. Its fuel consists of tiny pellets of plutonium or highly enriched uranium, less than a millimeter in diameter, coated in several layers of protective material, which are bonded into fuel rods that, in turn, are loaded into the graphite blocks. (In Russian HTGR concepts, the small particles are bonded into tennis-ball-sized spheres of graphite, which can be loaded into and removed from the reactor without shutdown.) The MHTGR has been designed for improved safety for the next generation of nuclear power. It has not yet met commercial acceptance, in part because of high estimated capital costs. In its recent Plutonium Disposition Study, for example, the Department of Energy found that the MHTGR was the least cost-effective of the five reactors studied.31 It is undergoing NRC design review, but is less far along in that process than the evolutionary ALWRs.
Because of its unique fuel design, the MHTGR can potentially achieve very high burnup, destroying as much as 80 percent of the total initial plutonium on a once-through cycle.32 The amount of plutonium remaining in the fuel would still be substantial, however, requiring safeguards comparable to those required for other spent fuel. Given the large global inventory of civilian plutonium, the
3'U.S. DOE, ibid. General Atomics, the maker of the MHTGR, has criticized this conclusion, arguing that a new HTGR concept, using direct-cycle gas turbines, would be more cost-effective, and that the time lines for other reactors used in the study were more optimistic than those used for the MHTGR.plants that would not be operated and (2) paying Russia for its weapons plutonium. The option, in this concept, would not require subsidies beyond those already being paid for reprocessing and MOX use. Additional subsidies would probably be required, however, forhe basic concept, and even if agreement on such a far-reaching step could be reached, doing so would almost certainly be time-consuming, delaying
